In the article by Ma et al. [Phys. Rev. A 94, 052709 (2016)], γ-ray spectra for positron annihilation on molecules were calculated in the independent-particle approximation with the positron wavefunction set to unity. Based on comparisons with experimental data they concluded that inner valence electrons play a dominant role in positron annihilation. These conclusions are incorrect and resulted from fallacious analysis that ignored the known effect of the positron wavefunction on the spectra.
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In a recent article [1] , Ma et al. reported results of independent-particle-model calculations of γ-ray spectra for low-energy positron annihilation on molecules assuming a plane-wave positron wavefunction that they set to unity. They compared the annihilation spectra thus obtained with experimental data and concluded that "positrons annihilate predominantly with inner valence electrons, especially the lowest occupied valence orbital electrons rather than the outer valence electrons".
However, it is known [2, 3] that the plane-wave approximation adopted by Ma et al. artificially broadens the γ-ray spectra. This approximation totally ignores the strong positron repulsion from the atomic nuclei. Consequently, it overestimates the contributions of small distances where electrons move fast, which result in large Doppler shifts of the annihilation γ-rays. Inclusion of nuclear repulsion in the positron wavefunction is crucial for obtaining accurate spectra for positron annihilation on molecules. Ma et al. make no reference to [2, 3] and ignore the conclusions therein. As a result, their analysis of the different electron orbital contributions to the γ-ray spectra is fallacious and their conclusions are incorrect.
In Sec. III A of their paper, Ma et al. also applied their method to calculate the annihilation spectra of noble-gas atoms and claimed that "the inner valence electrons would dominate the annihilation process". This is in sharp contradiction with recent high-quality manybody theory calculations [4] that fully accounted for the positron interaction with the atom, including the nuclear repulsion and very important electron-positron correlation effects. These calculations (see also [5] ) provided an accurate and essentially complete picture of positron interaction with noble-gas atoms, and showed excellent agreement between the theoretical results and measured spectra for Ar, Kr and Xe [6] . In particular, the relative contributions of various atomic orbitals to the spectra are now firmly established, leaving no room for speculation.
Finally, the paper by Ma et al. propagates the notion of "positrophilic sites" or "positrophilic electrons". This idea of preferential positron annihilation with specific molecular electrons is again based on the fallacious analysis of the spectra obtained using the unit positron wavefunction. It contradicts the accumulated understanding of positron annihilation in atoms and molecules, from both experimental and theoretical studies (see, e.g., [2] [3] [4] [5] [6] [7] [8] ). To quote some of the earlier papers, measurements of the γ-ray spectra for fluorocarbons "suggests that positrons annihilate with equal probability on any valence electron" [8] , while calculations for hydrocarbons suggest that "most valence molecular orbitals have comparable annihilation probabilities" [7] .
The calculation of accurate γ-spectra for positron annihilation on molecules is an important problem that warrants attention. Plane-wave approximation calculations do not provide accurate annihilation rates nor spectra. Realistic calculations require proper account of the positron wavefunction. Ma et al. acknowledge this in the self-contradictory closing paragraph of their paper.
